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Abstract 
Background: Neoadjunvant chemotherapy has become a challenging 

connotation for both surgeons and radiologists due to the high clinical 

response up to dramatic pathological complete response (pCR) that may 

hinder proper localization of any residual tumoral tissue. So the radiopaque 

markers implantation at the tumor bed became a reliable and recommended 

method for tumor localization before surgical intervention or NAC. Many 

types of commercial clips and markers are available; however they are 

relatively of high cost and represent a considerable burden on the 

governments and the heath institute that made the researchers study cheaper 

alternatives as standard titanium based cholecystectomy surgical clips for 

tumor localization. Results: The study was conducted on 45 patients where 

57 clips were inserted corresponding to number of lesions found in the total 

number of the patients. The response to Neoadjunvant chemotherapy was 

recorded and showed that 6 patients (about 13.3%) had complete radiological 

response after NAC, while 27 patients (60%) had regressive course after the 

treatment. The low cost surgical clips were evaluated by using sono-

mammography and magnetic resonance imaging, and complications that 

occurred were recorded .Our study showed that in only 2 patients (3.5%) 

there was difficulty in clip visualization by Ultrasound during post-treatment 

follow up. In 45 patients, all the inserted clips (100%) were well visualized as 

small signal void on MRI at both T1WIs and T2WIs sequences, and the 

primary malignancy was easily visualized on both MRI and sono-

mammography not interfering with the image interpretation and judgment. 

As regards the reported complications, our results revealed that in only 2 

patients (3.5%) there was evidence of positive clip migration, while only 2 

patients (3.5%) developed hematoma during the procedure as shown by 

ultrasound, Also 4 patients (7%) complained of pain only shortly after clip 

insertion. No other significant complications like infection or heat sensation 

developed either during the procedure or during MRI. The total price of the 

surgical clips was calculated with average cost of the needle about 10 US$ 

equivalent to 170 LE Egyptian pounds and the clip about 1.3 US$ or 20 

Egyptian pounds, which is considered of lower cost when compared to the 

commercial breast markers of different companies with an estimated price 

range for clip=75–200 US$ (average 90 US$) .So insertion of surgical clips 

saved about 1135 Egyptian pounds equivalent to 73–75 US$ per clip 

placement. Conclusion: We concluded from our study that the use of breast 

markers are mandatory before NAC where Surgical clips can safely substitute 

the commercial tissue markers as tumor localizers as they are effective, safe, 

well tolerated, easily visualized on imaging and do not interfere with 

assessment of the treatment response, with no evidence of complications and 

are of low cost compared with the commercial breast clips. Keywords: Breast 

cancer, Neoadjunvant chemotherapy, surgical clips. 
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